(19) Japan Patent Office (JP) 

(11) Publication of Examined Utility Model Application 

(12) Utility Model Publication (Y2) No. 1993-7488 
(24) (44) Publication Date: February 25, 1993 

(Total pages: 4) 



(54) Title: Fuel Vapor Capture Device 

(21) Utility Model Application No. 1986-148924 

(22) Application Date: September 30, 1986 

(55) Unexamined Utility Model Publication No.: 1988-57351 
(43) Publication Date of Unexamined Utility Model Application: 

April 16, 1988 

(72) Creator of the device: Koichi KUNO, c/o Nissan Motor Company 
(72) Creator of the device: Mikio KAWAI, c/o Nissan Motor Company 
(72) Creator of the device : Hisao HIROTA, c/o Nissan Motor Company 
(71) Applicant: Nissan Motor Company 
(74) Attorney: Akihide UESUGI et al. 
Examiner: Hiromichi HIRASE 

(56) Reference Document: Unexamined Utility Model Publication No. 

1987-38468 (JP, U) 

Utility Model Claim 

A fuel vapor capture device internally comprising an 
adsorbent that contains a porous material composed of at least 
one member selected from the group of activated carbon and alumina; 
the adsorbent also containing at least one heat-storage material 
selected from the group of sodium thiosulf ate pentahydrate, sodium 
acetate octahydrate and sodium borate decahydrate filled in some 
of the pores of the porous material. 

Detailed Explanation of the Device 
Industrial Applicability 

The device relates to a fuel vapor capture device 
(canister) for capturing the gasoline vapor that is generated 
while introducing gasoline into a gasoline tank. 

Background of the Art 

Generally, 100 g to 150 g of gasoline vapor is generated 
in each 1 to 2 minutes of introducing gasoline into an automobile 
gasoline tank. In order to adsorb the thus-generated gasoline, 
a fuel vapor capture device (canister) is used. 

A prior art canister comprises, as shown in Fig. 4 ( [sic] 
for Fig. 3), activated carbon 1, a container 2, a filter 3, a 
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gasoline vapor inlet 4 from a gasoline tank, a gasoline vapor 
outlet 5 leading to an engine, and an air releasing opening 6, 
wherein gasoline vapor is absorbed by the activated carbon 1. 

Problem to Be Solved by the Device 

However, in such a prior art fuel vapor capture device 
that uses conventional activated carbon as the adsorbent, because 
the adsorbed heat is released by natural radiation, the 
temperature of the activated carbon is increased to 100 °C or higher 
by the adsorbed heat of the gasoline vapor (150 Kcal/kg) , reducing 
the adsorption capability of the activated carbon to about 1/4. 
This makes it necessary to use 4 L to 5 L of activated carbon to 
adsorb 100 g to 150 g of gasoline vapor, in consideration of the 
safety factor with regard to deterioration of the activated carbon 
during use. This increases the size of the fuel vapor capture 
device, which causes problems in that it not only restricts the 
design variations of the automobile to which the fuel vapor capture 
device is mounted but also increases costs. 

Means for Solving the Problem 

The device is made in view of the problems of the prior 
art technique as described above. The present fuel vapor capture 
device internally comprises an adsorbent that contains a porous 
material composed of at least one member selected from the group 
of activated carbon and alumina, and at least one heat-storage 
material selected from the group of sodium thiosulfate 
pentahydrate, sodium acetate octahydrate and sodium borate 
decahydrate inserted into some of the pores of the porous material . 
The fuel vapor capture device solves the above problems by using 
a heat-storage material so as to absorb the heat that is generated 
when the gasoline vapor is adsorbed by the porous material. 

Hereunder, the fuel vapor capture device is referred to 
as a canister. 

In this device, a porous material composed of at least 
one member selected from the group of activated carbon and alumina 
is used as the porous material. 

Examples of heat-storage materials include latent heat 
storage materials, sensible heat storage materials, and chemical 
heat storage materials. A latent heat storage material, which 
absorbs or releases heat only using heat at a predetermined 
temperature, is preferably employed as the heat-storage material 
for the cooling medium of the canister. 

The type of latent heat storage material is suitably 
selected depending on the temperature at which the storage 
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material is used. In this device, a heat-storage material that 
functions at temperatures from 50 °C to 70 °C is preferable in order 
to avoid the temperature effect of the outside environment in which 
the canister is used, and to facilitate the adsorbent ability of 
the activated carbon. Table 1 shows examples of heat-storage 
materials that can be used at 50°C to 70°C. 



Table 1 



Substance Name 


Melting 
Point (°C) 


Thermal Storage 
Capacity (cal/g) 


Thermal Storage 
Capacity 
(cal/cc) 


Sodium 
Thiosulf ate 
Pentahydrate 
(Na 2 S 2 0 3 '5H 2 0) 


48.5 


48 


82 


Sodium Acetate 
Octahydrate 
(NaCH 3 COO-8H 2 0) 


58 


60 


87 


Sodium Borate 

Decahydrate 

(Na 2 B 4 O 7 -10H 2 O) 


69 


50 


87 



It was confirmed that, by using at least one of the above 
heat-storage materials, the volume of the canister can be reduced 
to 1/2 to 2/3 that of a canister that does not use any of the above 
heat-storage materials. The effects are explained in detail 
below. 



Gasoline generates adsorption heat of about 150 kcal/kg. 
In other words, when 150 g of gasoline vapor is condensed in 
activated carbon, about 23 kcal of heat Q is generated. 

Assuming that the bulk specific gravity p of activated 
carbon is 0.38 g/cc, the specific heat Cp of activated carbon is 
0.16 kcal/kg- °C, and the volume of the canister is 4 L, the 
temperature t of the canister can be obtained by the following 
formula . 

Q = C p * p *V(t-t 0 ) , wherein t Q is the initial temperature. 

Because the 23 kcal of heat generation by condensing the 
gasoline is completed within the short time of 1 to 2 minutes, 
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the release of heat to the outside can be neglected. 



Accordingly, the temperature rise in the canister is 
t-t 0 =95°C; therefore, when the outside temperature t G is 25°C, the 
temperature of the canister t becomes 120°C. 

Fig. 1 shows the relative values of the saturated 
adsorption and breakthrough adsorption of the activated carbon 
for each temperature at which gasoline was adsorbed. Fig. 1 
indicates that the breakthrough adsorption per unit quantity of 
activated carbon at 70 °C and 50 °C was respectively from 2 to 2 . 5 
times that of the adsorption conducted at 120 °C. Accordingly, 
the amount of activated carbon can be reduced to 1/2 to 1/2.5 by 
controlling the adsorption temperature within the range of 70 °C 
to 50°C. 

The amount of heat-storage material necessary to control 
the adsorption temperature within the range of 50 °C to 70 °C can 
be estimated by the following formulae provided that the 
adsorption is conducted under the conventional conditions, as 
described above, wherein 4 L of activated carbon is used to adsorb 
150 g of gasoline vapor. 

Q = a -C p * p •Vo(t-to) + Q c 

a: Canister volume ratio = V/V 0 
Canister volume when the heat-storage material is used/Canister 
volume when the heat-storage material is not used 

When t is 50°C, a:l/2.5 -> Q c = 20 kcal 
When t is 70°C, a: 1/2 - Q c = 17 kcal 

Because the thermal capacity of the heat-storage 
material is 82 to 87 kcal/L, the above-described cooling effects 
can be sufficiently attained by using 240 to 200 cc of heat-storage 
material . 

Accordingly, by using the heat-storage material of this 
device, the volume of the canister becomes: 

4 x (1/2 to 1/2.5) + (0.24 to 0.20) * 1.9 to 2.3 L. 

This indicates that the canister can sufficiently 
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achieves the effects, even taking the volume of the container of 
the heat-storage material in consideration, with the size of 1/2 
to 2/3 that of used in a conventional technique. 

In this device, the heat-storage material can be placed 
in the canister by the following procedures: 

(1) Using activated carbon and/or alumina as a porous 
material, inserting a heat-storage material into some of the pores 
in the porous material, and placing the activated carbon 
containing the heat-storage material in a canister as an 
adsorbent; or 

(2) Inserting a heat-storage material into alumina, 
activated carbon or a like porous material, and placing a mixture 
of the porous material containing the heat-storage material and 
activated carbon for adsorbing gasoline into a canister. In this 
case, the porous material containing the heat-storage material 
may be covered with a synthetic resin such as polypropylene. A 
plurality of holes may be formed in the resin cover so as to achieve 
the desired adsorption operation. 

Either of these procedures will be effective in reducing 
the volume of the canister described above. 

Example 1 

Aqueous solutions of sodium thiosulfate pentahydrate 
(Na 2 S 2 0 3 -5H 2 0) , sodium acetate octahydrate (NaCH 3 C0O8H 2 0) and 
sodium borate decahydrate (Na 2 B 4 C>7-10H 2 O) were prepared as 
heat-storage materials. Activated carbon having a pore volume 
of 0.35 mL/mL as a porous material was dipped into each aqueous 
solution and then dried, obtaining three types of 
heat-storage-material-containing activated carbon adsorbents 
wherein 150 g of heat-storage material was adsorbed in one liter 
of activated carbon. Fig. 2 shows an enlarged cross-sectional 
view of a particle thus obtained. It was confirmed that the 
heat-storage material 10 was adsorbed by pores 12 of activated 
carbon particles 11 as shown in Fig. 2. 

2.6 L of each heat-storage-material-containing 
activated carbon thus prepared was placed in a canister as shown 
in Fig. 3 to obtain the canister of the present device. When 
gasoline vapor was passed through each canister at 75 g/min, the 
breakthrough adsorption became 270 g (when Na 2 S 2 0 3 -5H 2 0 was used) , 
247 g (when NaCH 3 COO-8H 2 0 was used) , and 235 g (when Na 2 B 4 O 7 -10H 2 O 
was used) . In contrast, the breakthrough adsorption measured 
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under the same conditions using a 4-L canister without using any 
heat-storage material was 245 g. It was confirmed that the 
canister of the present device containing 2.6 L of 
heat-storage-material-containing activated carbon has a capacity 
that is equal to or better than that of a conventional 4-L canister. 

Example 2 

The same procedure as in Example 1 was conducted except 
that alumina (with the volume of pores having a diameter of 1,000 
A or less being 0.6 mL/mL) was used instead of activated carbon 
as the porous material, so that adsorption of each of the 
heat-storage materials was caused in the amount of 1 g/g (alumina) . 
The heat-storage-material-filled alumina (400 mL) thus prepared 
was mixed with 2 . 0 L of activated carbon, and the mixture was placed 
in a canister in the same manner as in Example 1. It was confirmed 
that the resulting canister exhibited excellent effects similar 
to those obtained in Example 1. 

Effects of the Present Device 

As described above, the present fuel vapor capture device 
internally comprises an adsorbent that contains a porous material 
composed of at least one member selected from the group of 
activated carbon and alumina, and at least one heat-storage 
material selected from the group of sodium thiosulfate 
pentahydrate, sodium acetate octahydrate and sodium borate 
decahydrate inserted into some of the pores of the porous material . 
This makes it possible to greatly reduce the volume of the fuel 
vapor capture device, and increases the design variations 
available to automobiles to which the fuel vapor capture device 
is mounted. 

Brief Explanation of the Drawings 

Fig. 1 is a graph that shows the relative changes in the 
saturated adsorption and breakthrough adsorption of the activated 
carbon at predetermined temperatures. 

Fig. 2 is an enlarged cross-sectional view of the present 
heat-storage-material-containing activated carbon . 

Fig. 3 is a cross-sectional view of a conventional fuel 
vapor capture device (canister) . 

I . ... activated carbon, 2 .... container , 3.... filter, 

4 .... gasoline vapor inlet, 5 .... gasoline vapor outlet, 
6.... air release opening, 10 .... heat-storage material, 

II. . . .porous material, 12 . . . .pore. 
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